Educational Objectives {#s5}
======================

By the end of this learning session, participants will be able to: 1.Define medication reconciliation and discrepancies.2.Demonstrate case examples.3.Construct a best possible medication history.4.Describe one example of hospital committee interventions.5.Describe practice recommendations from the Joint Commission.

Introduction {#s6}
============

Medication reconciliation is defined by the Institute for Healthcare Improvement as the process of creating the most accurate list possible of all medications a patient is taking---including the drug name, dosage, frequency, and route---and comparing that list against the physician\'s admission, transfer, and/or discharge orders, with the goal of providing correct medications to the patient at all transition points within the hospital.^[@R1],[@R2]^

Research has demonstrated that inaccurate communication of medical information at transitions of care is responsible for as many as 50% of all medication errors and up to 20% of adverse drug events in the hospital setting.^[@R3]^ Accurate and reliable medication reconciliation at all transitions of care helps prevent adverse drug events and avoid harm to patients.

When a patient is admitted to a new health care venue (e.g., hospital or nursing facility), it is imperative that clinicians review the prior medication list along with new orders and plans for care and reconcile any discrepancies. Information needed in an accurate medication reconciliation process includes the drug name, dosage, frequency, and route. Accurate and reliable medication reconciliation at all transitions of care helps prevent adverse drug events.^[@R4]^ The medication reconciliation process should be standardized to ensure comprehensive reconciliation to reduce medication errors that can lead to patient harm. Discharge from the hospital is also an essential time for accurate medication reconciliation, as medications might have been added, changed, held, or discontinued in the hospital for a variety of reasons, such as newly diagnosed medical conditions, drug interactions, or complying with the hospital formulary.^[@R5]^ Based on all of the changes in the hospital, discharge medications should be reconciled appropriately.

Medication reconciliation begins with collecting a current medication list. The medication list should include all medications (prescriptions, over-the-counter, herbals, supplements, etc.) and their dose, route, frequency, and indication. It is vital to know which medications the patient has been taking. It is also necessary to validate if the patient is actually taking the medication as prescribed to ensure that the patient is not under- or overdosed. Subsequently, decisions must be made as to whether the medication should be continued, changed, or discontinued. Patients and health care providers providing subsequent care for patients need to be informed of these changes.

Recognizing the importance of reliable medication reconciliation has led to varied institutional efforts to improve awareness and accuracy about the process. Prior research on educational modules has focused only on pharmacy students or internal medicine residents.^[@R6],[@R7]^ Our educational module on medication reconciliation adds to the current literature because, in addition to including effective materials for both training and assessment, our program is used for multiple learner levels (trainees, mid-level providers, and attending physicians) and for both internal medicine and surgery clinicians. Additionally, we provide several methods for assessment of learners.

In our institution, we implemented this course in two large-group settings in an internal medicine grand rounds and a surgery grand rounds for faculty and house staff. We also conducted the course for physician assistant/nurse practitioner (PA/NP) grand rounds, which was a smaller group setting. These fields were selected because they have a high ratio of sick patients on multiple medications being admitted; in addition, many of their patients are discharged to a skilled nursing facility. We chose to implement our educational model in a large-group grand rounds setting because of the greater efficiency in reaching a critical number of attendees in one setting. Although smaller groups may be amenable to more discussion of medication reconciliation errors and near misses, the topic of medication reconciliation is not one that requires debate or focused deliberation to learn the material and concepts. This presentation was successful in our institution when implemented for trainees, mid-level providers, and attending physicians. We believed that it was imperative to include faculty in addition to trainees for a multitude of reasons: Faculty should be directing the overall admission and discharge process, they are encouraged to verify the medication reconciliation, and if they are not cognizant of the importance of medication reconciliation, then they will not reinforce the concept to trainees and mid-level providers.

Methods {#s7}
=======

Health care institutions have increasingly recognized the importance of accurate medication reconciliation, and organizations such as the Institute for Healthcare Improvement and the Joint Commission also have been emphasizing the importance of medication reconciliation during transitions of care.

Our institution developed the Medication Reconciliation Committee in an effort to assess current practices, to conduct a needs assessment, and to strategize to improve processes. We found that the medication reconciliation process was undervalued and underrecognized as a vital component of patient care. We also recognized technical barriers to performing medication reconciliation, including multiple electronic health records (EHRs) used in outpatient settings and nursing homes, with none of those EHRs communicating directly with the hospital EHR. The committee reviewed previous literature and curricula created to educate about medication reconciliation and developed an educational program for clinicians---the medication reconciliation educational program presented here. Our content experts on the committee developed a PowerPoint (PPT) educational slide deck, multiple-choice pre-/postassessment tool, and audience response questions embedded in the PPT.

The learning objectives for our educational program were determined by the membership of the Medication Reconciliation Committee. There was no prerequisite knowledge needed by learners. We chose clinicians with extensive experiences in transitioning patients to varied health settings to be facilitators for this course, but this is not required. We used small focus groups of geriatric medicine fellows, geriatric medicine attendings, and hospitalist attendings to evaluate the validity, feasibility, and utility of our content and to pilot our assessment tools, which were developed by content experts on the Medication Reconciliation Committee. Our grand rounds presentations were the first department-level educational method used for training in medication reconciliation.

To get our baseline assessment of knowledge and confidence, we distributed an online precourse survey through SurveyMonkey.com a week prior to each of the grand rounds presentations to all potential attendees of the grand rounds sessions. The oral presentation (using the PPT in [Appendix A](#s001){ref-type="supplementary-material"}) took approximately 45 minutes and was presented by clinicians with transitions of care expertise: two geriatric medicine physicians, a surgery PA, and a PharmD. Our PPT presentation included case scenarios to help learners recognize the potential adverse outcomes from poor medication reconciliation in real-life examples. The Medication Reconciliation Committee received support from the broader Quality Improvement Committee to use this format. We used additional time within the 1-hour grand rounds time slot to include self-efficacy assessments ([Appendix B](#s002){ref-type="supplementary-material"}) and the multiple-choice knowledge assessment tool ([Appendix C](#s003){ref-type="supplementary-material"}). For attendees who did not submit their precourse assessment in the week prior to the presentation, we provided paper copies of the precourse assessment tool and collected them before the presentation began. Additionally, a posttest on knowledge was implemented and could be completed on paper or online using SurveyMonkey after the session.

We did not review the answers to the assessment tool in real time because we did not want to influence those who chose to take the posttest online. However, educators using this module could distribute the answer key ([Appendix D](#s004){ref-type="supplementary-material"}) to each learner after completion of the knowledge assessment or review the key together as a group led by the preceptor. No additional materials are needed beyond the included resources; however, case presentations from individual institutions may be useful. Additional clinical scenarios submitted by the learners may be useful and meaningful for attendees, as they can learn how the presenter would reconcile a medication in a given scenario. This can be done through a submission process in advance of the presentation or ad hoc during the presentation.

We used an audience response system (ARS) called Poll Everywhere for self-efficacy embedded in the presentation. Our self-efficacy assessments ([Appendix B](#s002){ref-type="supplementary-material"}) were implemented using the ARS; however, options include conducting them via paper or embedding them in the PPT as part of an ARS such as Poll Everywhere. We utilized these questions to help the learners assess their initial comfort level and encourage them to be more engaged during the course as they recognized weakness and strove to gain knowledge.

Implementation in other institutions can easily be adapted based on individual needs. The PPT educational presentation can be provided by providers familiar with the hospital discharge process. This medication reconciliation program can be provided in a large or small setting to improve knowledge about appropriate medication reconciliation in the hospital and other settings. Smaller groups of 12-15 learners may allow for greater discussion of patient cases in a workshop format. This educational module is focused and directed so learners can more accurately conduct medication reconciliation. Successful implementation can be increased by personalization based on individual institutional resources (e.g., contact information for pharmacists and quality assurance staff). Additionally, the educational material can include any documents or guidelines unique to one\'s own institution.

Practical implementation is straightforward. The knowledge-based multiple-choice assessment can be conducted only after the education program or can be conducted both before and after the education module. The multiple-choice assessment can be administered via paper or as an online test after the didactic session. Whether online or on paper, conducting the posttest within the session time is more likely to result in better response rates than expecting learners to find time after the session to complete the posttest. The knowledge assessments can also be conducted prior to the course to serve as a needs assessment and/or to provide baseline scores. Our 10-question assessment tool includes one demographics question, which other users of the program may choose to exclude. Follow-up assessments of self-efficacy and knowledge could be conducted in a reasonable follow-up period (e.g., 3 months) to evaluate for knowledge retention.

The files included in the submission are as follows: •Medication reconciliation PPT slides ([Appendix A](#s001){ref-type="supplementary-material"})---to be used in presenting the importance of appropriate medication reconciliation and keys to effective transitions of care. The slides include descriptive text and additional information in the Notes section.•Questions on self-efficacy ([Appendix B](#s002){ref-type="supplementary-material"})---can be used for pre- and/or postsession assessment and can be provided through an online survey tool, via paper, or embedded in the PPT presentation using an ARS program.•Multiple-choice knowledge assessment tool ([Appendix C](#s003){ref-type="supplementary-material"})---includes eight multiple-choice knowledge questions, one perception question, and one demographics question in a one-page format that can be administered at the end of the session on paper or provided online through a survey tool.•Multiple-choice knowledge assessment tool with answers and references ([Appendix D](#s004){ref-type="supplementary-material"})---includes eight multiple-choice knowledge questions, one perception question, and one demographics question. This document features answers to the eight multiple-choice questions and references.

Statistical Method {#s8a}
------------------

Participants took the knowledge-based tests prior to exposure to the medication reconciliation educational program and after the program. Pre/post groups of participants were not paired for logistical reasons. We collected pretest scores up to 1 week prior to the educational presentations, and owing to scheduling and rotation changes, we could not pair the participants because we could not guarantee attendance and participation in the assessment tools, as rotations and call responsibilities varied often. The two groups were assumed to be independent. Seventy-one participants took the preeducational test, and 37 took the test after attending the educational program. Some of the participants may have been present in both groups. Test results were coded as a binary variable (correct or incorrect), summarized using frequencies and percentages, and compared between pre/post groups using Fisher\'s exact test. In addition, an aggregated score was computed for each participant by adding the scores from each question (questions 1-8) and compared between groups using the Wilcoxon rank sum test. Embedded self-efficacy assessment questions were summarized using count and percentages.

SAS 9.4 (SAS Institute, Cary, North Carolina) was used to conduct all analyses, and a result was considered statistically significant if *p* \< .05.

Results {#s9}
=======

The largest group implementation using this educational module was internal medicine grand rounds and surgery grand rounds lecture presentations for faculty and house staff in our hospital. For our data analysis, we called responses *preintervention* for precourse assessments and *postintervention* for postcourse assessments. American Board of Internal Medicine faculty members were eligible for Maintenance of Certification credits and needed to complete the survey online to earn credits. There were approximately 150 attendees at all of the grand rounds during which the presentation was given. We had 74 providers completing the precourse knowledge survey and 39 completing posttests. The posttest was distributed only to those who participated in the educational program and therefore represents only providers who attended the program. We had 49 responses for the ARS embedded questions, which were collected in real time during the presentations.

Learning outcome measures with a postsession self-efficacy and knowledge assessment quiz revealed acquisition of knowledge and high perception by participants after the session that the program would improve their future medication reconciliation efforts. This demonstrated positive impact on both reactions and learning using Kirkpatrick\'s pyramid of responses.

Forty-nine learners answered the self-assessment using the ARS about confidence. [Table 1](#t1){ref-type="table"} presents the results.

###### Embedded Self-Efficacy Assessment

  Question                                                                                                                                                 No. of Respondents   Not at All Confident     Somewhat Confident   Neutral       Confident    Extremely Confident
  -------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------- ------------------------ -------------------- ------------- ------------ ----------------------
  Asked at the beginning of a presentation:                                                                                                                                                                                                              
   To what extent are you confident in your ability to do an appropriate medication reconciliation on admission TO the hospital?                           49                   12.2%                    18.4%                10.2%         44.9%        14.3%
   To what extent are you confident in your ability to do an appropriate medication reconciliation on discharge FROM hospital TO home or rehabilitation?   46                   15.2%                    13.0%                17.4%         30.4%        23.9%
                                                                                                                                                                                **Extremely Unlikely**   **Unlikely**         **Neutral**   **Likely**   **Extremely Likely**
  Asked at the end of the presentation:                                                                                                                                                                                                                  
   Rate how likely this presentation will improve your future medication reconciliation efforts.                                                           34                   5.9%                     0.0%                 11.8%         41.2%        41.2%

There were 37 providers who participated in the presession multiple-choice knowledge assessment. They represented various fields: PA student (one), resident (nine), fellow (two), PA/NP (11), attending physician (two), and nursing (three). There were 72 attendees who completed the postsession knowledge quiz. Attendees came from various fields: resident (one), fellow (one), PA/NP (21), attending physician (33), and nursing (14). The attendees participating in the pre- and postsession tests were not matched for logistical reasons, including scheduling conflicts. For every knowledge question, the percentage of respondents with correct answers improved from before the session (preintervention) to after the educational program (postintervention). Two of the questions had improvement that reached statistical significance. [Table 2](#t2){ref-type="table"} presents the results, and [Appendix C](#s003){ref-type="supplementary-material"} provides complete wordage of questions and answers. Scores of questions 1-8 were aggregated and compared between groups. Overall, the median (interquartile range) score of postintervention group 6 (6-7) significantly improved compared to that of preintervention group 5 (4-6), *p* \< .0001 ([Figure](#f1){ref-type="fig"}).

###### Knowledge Assessment by Comparing Participants Who Participated in the Medication Reconciliation Education Program With Those Who Did Not

                                                                                                                                     No. (%) of Participants With Correct Answer                
  ---------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------- ------------ --------------------------------------------
  1: Which of the following can be used as a source for medication history?                                                          67 (94.4)                                     37 (100.0)   .3
  2: Which techniques should NOT be used to get the "best possible medication history"?                                              24 (34.3)                                     30 (81.1)    \<.0001[^a^](#tb2fn1){ref-type="table-fn"}
  3: Which of the following should be included in an accurate medication list for a particular patient?                              48 (67.7)                                     29 (78.4)    .3
  4: Of all medication errors that occur during transitions of care, medication reconciliation errors account for what percentage?   29 (41.4)                                     25 (67.6)    .01[^a^](#tb2fn1){ref-type="table-fn"}
  5: Barriers to good medication reconciliation include all of the following EXCEPT:                                                 59 (84.3)                                     34 (91.9)    .4
  6: Which of the following is NOT a high risk for medication errors?                                                                61 (87.1)                                     35 (94.6)    .3
  7: Which of the following is correct about medication discrepancies?                                                               29 (42.0)                                     22 (59.5)    .1
  8: Which of the following is not included in the Joint Commission\'s process for discharge medications?                            50 (69.4)                                     31 (83.8)    .2

Denotes statistical significance with *p* \< .05 using Fisher\'s exact test.

![Combined knowledge-based test scores. Box plots show 25th, 50th (median), and 75th percentiles (horizontal bars). The lower fence is 1.5 × interquartile range (IQR) below the 25th percentile. The upper fence is 1.5 × IQR above the 75th percentile. The circle and plus sign inside the boxes are means. The circle and plus sign outside the fences are outliers.](mep-15-10852-g001){#f1}

We did not evaluate results of internal medicine clinicians alone or surgeons alone or compare the two groups, because the internal medicine group was much larger and because we did not identify the survey responses based on field. We performed subgroup analysis based on the types of learners (combining residents and fellows into one subgroup) to evaluate for significant improvements in knowledge assessment. The only statistically significant finding was that the PA/NPs demonstrated significant improvement in question 8 about Joint Commission recommendations: from 61.9% correct in the preintervention group to 100% correct in the postintervention group, with a *p* value of .03.

As part of the longer questionnaire conducted before and after the educational model, we asked participants their perception of how important accurate medication reconciliation was in caring for hospitalized patients. Both prior to the presentation and after the presentation, 97% of respondents said that it was extremely important.

Analysis of a post hoc focus group provided very positive feedback. Learners reported appreciation of the comprehensive approach delineated in our presentation. They also appreciated the real-life examples that allowed them to better recognize the potentially detrimental impact of inappropriate medication reconciliation. The learners expressed feeling more confident about how to obtain the best possible medication history and how to utilize hospital resources to assist them.

Discussion {#s10}
==========

We aimed to improve knowledge and self-efficacy about medication reconciliation for internal medicine and surgery clinicians, including trainees, mid-level providers, and attending physicians. We were successful in reaching a range of clinician levels with our educational program using PPT slides with self-assessment and knowledge assessment tools. Based on verbal feedback about the presentations, both internal medicine and surgery were receptive to the information provided.

Our educational program was successful in improving learners' knowledge in every question we tested; however, only two of the improvements were statistically significant. Perhaps with a higher number of participants, especially if pre- and postintervention groups were of similar size, there would be sufficient power to show statistically significant improvements. Although only one question was answered correctly by 100% of respondents after the educational module, it is reassuring that improvement occurred in every question asked. The two questions that reached statistically significant improvement in percentage with correct answers (questions 2 and 4) also had the lowest percentage of correct answers in the preintervention assessment. This seems logical considering that a lower starting point provided more room for improvement after the educational program. However, question 7 about medication discrepancies had a similarly low starting point (only 42.0% correct), but its improvement postintervention did not reach statistical significance. This suggests that efforts to focus on the items covered in question 7 may require more emphasis.

Additionally, it is notable that both before and after the presentation, there was virtually universal recognition of the importance of medication reconciliation for hospitalized patients, as this demonstrates a widespread awareness of its important role in high-quality patient care. Nonetheless, most attendees (82.4%) reported that the presentation was likely or extremely likely to improve their future medication reconciliation efforts. This reveals that although the respondents previously knew medication reconciliation was important, they still found the educational module informative and valuable.

The preintervention data showed that 30.6% of attendees were not at all confident or only somewhat confident in conducting an appropriate medication reconciliation on admission to the hospital. This is concerning because mistakes on the initial hospital medication reconciliation list can reverberate throughout a medical stay and have significant harmful impact on patient care. Almost half (45.7%) of attendees in the preintervention assessment reported that they were not confident or extremely confident in performing appropriate discharge from the hospital to home or a rehabilitation facility. This too is disturbing, as the discharge medication plan from hospitalization is vital to successful implementation of the treatment plans developed during acute hospitalization.

There are several limitations of our research. First, we did not match each individual for testing results in comparing individual knowledge gained by attending the session. Although doing so would have made results more powerful and likely more significant, the logistics of matching were not feasible in our institution because of on-call responsibilities and rotation changes. Arguably, anonymous completion of knowledge tools is more likely to be honest, as there is less concern for being judged or criticized for erroneous answers. Additionally, more participants answered the preintervention knowledge tool than completed the postintervention knowledge tool after the presentation. Unfortunately, busy schedules often make it difficult for attendees to complete a posttest immediately after a course, and therefore, the precourse test was distributed via email 1 week prior to the presentation, allowing more schedule flexibility to participate. As with any educational program, there is a challenge to train new house staff and employees in response to turnover. Online or enduring educational modules can reduce the burden of providing repeated presentations. For the purpose of future research, it might be beneficial to attempt to use identifiers for pre- and postintervention with the caveat that they may not all be matched due to scheduling conflicts.

This educational program about medication reconciliation provides useful training for clinicians to use when admitting or discharging hospital patients. Individual institutions can add any specific policies implemented in their facilities and include real-life instances of medication errors and examples of forms used for medication reconciliation. Future research could be designed to assess impact on behavior and results as an outcome of this educational module. A well-rehearsed presentation is imperative to effectively present these educational materials. An experienced session facilitator may choose to edit or redesign content for local needs and institutional policies. For example, some facilities have defined medication reconciliation templates in their EHRs. Learners reported that the educational module was effective and useful and requested copies of the PPT so they could refer to it as a reference source in the future.

Appendices {#s18}
==========

###### 

A. Medication Reconciliation Slides.pptx

B. Embedded ARS Questions.docx

C. Pre-Post Assessment.docx

D. Pre-Post Assessment Answers and References.docx
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